If participants were asked to wear accelerometers for 7 days, how can the mean wear time be 7.2 days? Presumably, some people forgot to wear it occasionally, so mean days should be closer to 5-6, no?
Another important concern I have is that authors have not assessed the context of the SBs measured in this study. Instead, all forms of SB, regardless of context (e.g. work versus leisure) or type (e.g. passive versus mentally-active) have been included in a single variable (total SB minutes). This is problematic because emerging research suggests possible differential effects of these behaviors. Some behaviors, such as engaging in 'cognitively active' workrelated tasks may even have beneficial effects on depression, whereas others, such as TV-viewing (a mentally-passive behavior) likely have detrimental effects. It would be very fascinating indeed if authors could disentangle these effects. That is not necessarily expected here, as these data may not be available, but I do expect authors to acknowledge this as a key limitation of their paper, and an important focus for future research.
Discussion, lines 8-10, re-word this sentence: 'there is yet no consistent evidence on how PA intensity is effective for less depression'… to this: 'there is currently no consensus regarding the optimal dose of PA needed to treat depression'.
Line 28: Only one study is cited here (ref. 22) and this is for a trial involving adolescents. You could add the recent study by Hallgren et al 2015 and 2016, Br J Psychiatry, which remains the largest RCT of exercise for depression to date (n=945). Of interest, this trial showed no significant differences in three exercise intensities (light, moderate, vigorous) but the largest magnitude reduction in depression severity was seen among those randomized to light exercise (see also Helgadottir et al).
Line 37: Authors mention a 5% drop in the depression score. This may be statistically significant, but could you please comment on the clinical meaning of this reduction? Related to this, could authors briefly say something about the baseline depression scores -what do they mean? Were all participants below the threshold for depression at baseline? Limitation section must be expanded, as described above.
Another possible strength is the number of participants, considering you used accelerometers.
Authors should recommend that these findings need to be assessed in experimental studies; I think that is important. These results suggest a likely effect, but only an experimental study could really show if substituting SBs for more LPA reduces depression. A controlled trial is needed.
Thank you authors for writing this paper -fascinating findings! With a major revision, more detail and greater acknowledgement of limitations, this could be a good addition to the literature.
REVIEWER
Dr Eleanor Quested Curtin University, Australia REVIEW RETURNED 18-May-2018
GENERAL COMMENTS
This manuscript reports on a study concerning impact upon depression of the substitution of sedentary behaviours for physical activity behaviours among older adults. With cross-sectional data, the authors used the Isotemporal Substitution (IS) method to replace 30 minutes of sedentary time with light physical activity and determined that this reduced depression scores. Strengths of the manuscript include the use of objective measures of physical activity and sedentary time, investigating the research questions among an older adult sample, and the use of IS methods. However, despite the strengths there are some questions regarding the potential contribution of this study to the literature. Compared to another, very similar study (Dillon et al., 2018 ) the present study has quite a small sample size. It would be helpful for the authors to better justify the appropriateness of the sample size. Although they target a younger age range, it would be helpful for the authors to further justify what the present study contributes to the literature above and beyond the findings of Dillon et al (2018) . I have added some further comments below, that I hope the authors will find useful. (p.4-5) Several recent studies have examined how replacing one activity with another (e.g., replacing SB with LPA or MVPA) can affect various health outcomes such as all-cause mortality and cardiovascular disease using the isotemporal substitution (IS) approach 5, 6 . For example, a crosssectional study found the reallocation of 30 minutes/day of SB with equal time of sleep, or LPA, or MVPA to be associated with better cardiovascular risk biomarkers 5 . Another prospective study including a large sample of middle-aged and older adults found that replacing SB with same amount of standing, sleeping (in low sleepers only), walking, or MVPA were associated with the lowest mortality risk 6 . Thus, the IS approach enables researchers to simultaneously model a specific activity being performed and an activity being displaced in an equal time-exchange manner 6 . There are few previous studies examining the potential benefits on depression, when SB was replaced with LPA or MVPA 7, 8 . For instance, a prospective study with 10 years follow-up among a large sample of US women found that replacing 60 minutes/day of television viewing time with the same amount of fast walking was associated with a lower depression 7 . Another study examining association between objectively-measured PA and depression demonstrated that replacing 30 minutes/day of SB with LPA was associated with a lower depression 8 . However, one of these studies used self-reported measures of PA and SB 7 , which are subject to recall bias (i.e., lack of accuracy, validity, and reproducibility) 9 and two studies included middle-and older-aged people 7, 8 . Hallgren et al. suggested that further research is needed to better understand the complex relationships between PA, SB, and depression
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. It is not clear yet how replacing SB with PA may affect depression among a total sample of elderly people, especially among Asian older sample.
The Mekary study was prospective; authors should mention this.
Thank you for this excellent observation. We have revised the statement (please see the box above).
Measurements, line 32: please specify, were the 7 wear days consecutive, or spread out over a longer period (e.g. one month)?
Thank you for the comment. Participants wore the accelerometer for at least 7 consecutive days. We have added the term consecutive.
(p.6) Participants were guided to wear the accelerometer on their waist for at least 7 consecutive days -except when sleeping or during water-based activities.
For covariates, unemployment could be relevant, was this assessed? Also, did you have data on waist circumference? This is a better measure of abdominal adipose than BMI.
Thank you for the comment. Our participants were people over 65 years old, most of whom were not engaged in any paid job (of 279 participates, 78% reported no working days). Therefore, we did not consider employment status as a covariate. We agree that waist circumference is a better measure of abdominal adipose, but such data was not available in this study (as correctly pointed out by the Reviewer).
Statistical analyses: Could authors add briefly say what test assumptions were checked and the results please.
Thank you for the comment. As suggested, the hypothesis has been added into the Statistical Analysis section.
(p.7) We tested the assumption that replacing SB with PA on may contribute to better older adults' depression. Three multiple linear regression models including a single-activity, a partition, and an IS model were conducted to examine the associations of SB, LPA, and MVPA with depression. Thank you for raising this issue. We agree that previous PA/exercise participation may affect the current depression status. However, we did not have the item "previous PA/exercise participation in our participants" in the survey. Now, we have acknowledged this issue in the Limitation section.
(p.11) In addition, previous PA levels and exercise participation of participants (i.e. the amount of PA in the past 12 months) were not considered in this study. It is likely that previous amount of PA may affect the current depression status 34 . It is necessary to consider this point in further research.
If participants were asked to wear accelerometers for 7 days, how can the mean wear time be 7.2 days? Presumably, some people forgot to wear it occasionally, so mean days should be closer to 5-6, no? Thank you for the comment. Participants were asked to wear the accelerometer on their waist for "at least" 7 consecutive days. We included participants' accelerometer data with for ≥4 days (including 1 weekend day), with at least 10 hour/day of wear time each day. As such, the range of adopting PA data in our participants were from 4 to 9 days (mean 7.2 days) .
Another important concern I have is that authors have not assessed the context of the SBs measured in this study. Instead, all forms of SB, regardless of context (e.g. work versus leisure) or type (e.g. passive versus mentally-active) have been included in a single variable (total SB minutes). This is problematic because emerging research suggests possible differential effects of these behaviors. Some behaviors, such as engaging in 'cognitively active' work-related tasks may even have beneficial effects on depression, whereas others, such as TV-viewing (a mentally-passive behavior) likely have detrimental effects. It would be very fascinating indeed if authors could disentangle these effects. That is not necessarily expected here, as these data may not be available, but I do expect authors to acknowledge this as a key limitation of their paper, and an important focus for future research.
Thank you for this comment. We totally agree with the Reviewer about the importance of context of SB. As the Reviewer thought, we had no data about the context of SB. To address this comment, we have acknowledged this issue as a key limitation. We have also included several additional references.
(p.10-11) Further, the context and type of SB was not assessed in this study. SB consists of different types: passive sedentary time (e.g. TV viewing and just sitting) and mentally-active sedentary time (e.g., computer and reading) 31, 32 . Several recent studies have shown that these different types of SB may be differently associated with health outcomes including mental health 31, 33 . Such a co-existence of different types of SB may play a role in the observed associations in this study. Further research is needed to explore the effects of replacing different types of SB with LPA and MVPA on depression symptoms.
Discussion, lines 8-10, re-word this sentence: 'there is yet no consistent evidence on how PA intensity is effective for less depression'… to this: 'there is currently no consensus regarding the optimal dose of PA needed to treat depression'.
Thank you. We have revised the statement accordingly.
(p.9) Although many studies suggested that PA has favorable effects on depression in both clinical and non-clinical population [21] [22] [23] , there is currently no consensus regarding the optimal amount of PA needed to treat depression 10 .
Line 28: Only one study is cited here (ref. 22) and this is for a trial involving adolescents. You could add the recent study by Hallgren et al 2015 and 2016, Br J Psychiatry, which remains the largest RCT of exercise for depression to date (n=945). Of interest, this trial showed no significant differences in three exercise intensities (light, moderate, vigorous) but the largest magnitude reduction in depression severity was seen among those randomized to light exercise (see also Helgadottir et al).
Thank you. We have added new references and have expanded the statement in the Discussion section.
(p.9-10) For example, a randomized controlled trial study with a large sample aged 18 to 71 years reported that the mean reduction in depression scores were significantly larger in the physical exercise and internet-based cognitive-behavioral therapy groups compared with treatment as usual 28, 29 . Furthermore, they compared the effects of different exercise intensities on post-treatment depression severity and found although there were no significant differences among light exercise, moderate-exercise, and vigorous exercise groups at post-treatment; the light exercise group reduced their depression score more than the moderate and vigorous exercise groups 30 . Thank you for the useful comment. Since our sample consisted a relatively healthy population; we did not consider the clinical meaning of decreasing the depression score. To address this comment, we have now expanded our discussion.
(p.10) Since our participants were relatively healthy, we did not consider the clinical meaning of decreasing depression score. However, a 5% reduction in depression score leads to 14 out of 62 people with a depression tendency (GDS score is over 5 point) return to normal range (GDS score is from 0 to 4 point).
Limitation section must be expanded, as described above.
As suggested, we have expanded the Limitation section.
Another possible strength is the number of participants, considering you used accelerometers.
We are extremely grateful that you indicated the number of participants as a strength point. However, the other reviewer stated that the sample of this study was relatively small. Therefore, we avoided to mention this point, as a strength.
Authors should recommend that these findings need to be assessed in experimental studies; I think that is important. These results suggest a likely effect, but only an experimental study could really show if substituting SBs for more LPA reduces depression. A controlled trial is needed.
Thank you for the suggestion. We have stated that it is necessary to verify our findings by future intervention studies (e.g. randomized controlled trial studies) in the Discussion section.
(p.10) Thus, we suggest future intervention studies such as randomized controlled trial studies, using more participants and including frailer individuals, are needed in order to provide a more definitive interpretation of the present findings.
Thank you authors for writing this paper -fascinating findings! With a major revision, more detail and greater acknowledgement of limitations, this could be a good addition to the literature.
Thank you again for the positive comment.
Comments from Reviewer 2
This manuscript reports on a study concerning Dillon et al (2018) . I have added some further comments below, that I hope the authors will find useful.
Thank you for this positive comment.
The authors refer to replacing 30 minutes/day of SB with LPA was significantly and negatively association with the GDS-15 score. (B = -0.131). Can the authors justify that this is a clinically meaningful score change?
Thank you for the comment. Please refer to our response to the Reviewer 1's comment above (p.14 in response letter, Line 37).
Some sentences would need to be re-worded or re-written to improve quality of English (e.g., Page 2, Thank you for the suggestion. We have changed "decrease" to "decreased" and have checked the English expression throughout the paper.
(p.2) Objectives Reducing sedentary behavior (SB) and increasing physical activity (PA) have been shown to be associated with decreased depression. (p.4-5) There are few previous studies examining the potential benefits on depression, when SB was replaced with LPA or MVPA 7, 8 . For instance, a prospective study with 10 years follow-up among a large sample of US women found that replacing 60 minutes/day of television viewing time with the same amount of fast walking was associated with a lower depression 7 . Another study examining association between objectively-measured PA and depression demonstrated that replacing 30 minutes/day of SB with LPA was associated with a lower depression 8 . However, one of these studies used self-reported measures of PA and SB 7 , which are subject to recall bias (i.e., lack of accuracy, validity, and reproducibility) 9 and two studies included middle-and older-aged people 7, 8 . Thank you for the suggestion. As suggested, we have changed the term "other activity" to "PA" for clarify.
(p.5) It is not clear yet how replacing SB with PA may affect depression among a total sample of elderly people, especially among Asian older sample.
Can the authors add some information regarding the reliability and validity of the selected scale for depression? And example of items and the stem?
Thank you for the suggestion. We have added a statement regarding the reliability and an explanation of validity of GDS-15. An example of items was also included.
(p.6) Depression was assessed using the Japanese language version of the 15-item Geriatric Depression scale 17 GDS-15 questionnaire includes 15 questions about participants' feelings in the past week. For example, "Do you often get bored? Yes / No". The score ranges from 0 to 15 and higher scores indicated stronger depression tendency. The GDS-15 has been widely used to assess depression symptom among older adults all over the world. In this study, the reliability of the GDS-15 (Cranach's alpha) was 0.81.
Can the authors justify the choice of accelerometer for the types of activity assessed?
Thank you for the comment. We have added an explanation of the possible liner relationship between MET and filtered synthetic accelerations classified into locomotive and household activities.
(p.6) A previous study, in which METs for household and locomotive activities were calculated, reported a linear relationship between filtered synthetic accelerations with PA intensity 12 . (p.7) We tested the assumption that replacing SB with PA on may contribute to better older adults' depression. First, we confirmed that there are linear associations between PA, SB, and depression score and there was also no multicollinearity between independent variables. And then three multiple linear regression models including a single-activity, a partition, and an IS model were conducted to examine the associations of SB, LPA, and MVPA with depression.
I am curious to know if there were any differences between the complete case analyses, and those with missing data (12%). Were there any associations with missingness?
Thank you. There were no differences in gender and mean age between the complete case and those with missing data. We have added this statement in the Results section. Of note, since the number of missing sample was too small, it was impossible to compare PA, SB, and other covariates data between complete and those with missing sample.
(p.8) Of 349 participants, data from 276 participants (171 men, 105 women) were analyzed after excluding those with missing data; missing depression (4%) and covariates (0 to 3.7%) and lacking valid PA accelerometer data (12.6%). There were no significantly differences in a rate of gender and a mean of age between analysis sample and those with missing data. 
